According to conventional wisdom, terms of trade shocks represent a major source of business cycles in emerging and poor countries. This view is largely based on the analysis of calibrated business-cycle models. We argue that the view that emerges from empirical SVAR models is strikingly different. We estimate country-specific SVARs using data from 38 emerging and countries and find that terms-of-trade shocks explain less than 10 percent of movements in aggregate activity. We then build a three-sector open economy model and estimate key structural parameters country by country. We find that at the country level there is a disconnect between the empirical and theoretical models in the importance assigned to terms-of-trade shocks. this result appears as consistent with the predictions of the SVAR model. However, we find that at the country level the theoretical and empirical models are disconnected. There is virtually no relationship between the importance assigned to terms-of-trade shocks in the two models, despite the fact that both share the same country-specific terms-of-trade process and are estimated on the same data.
Introduction
The conventional wisdom is that terms of trade shocks represent a major source of business cycles in emerging and poor countries. This view is largely based on the analysis of calibrated business-cycle models. Essentially this result is obtained by first estimating a process for the terms of trade and then feeding it to an equilibrium business cycle model to compute the variance of macroeconomic indicators of interest induced by this type of disturbance. Then this variance is compared to the observed unconditional variance of the corresponding macroeconomic indicator to obtain the share of variance explained by terms-of-trade shocks.
Consistently, this methodology arrives at the conclusion that more than 30 percent of the variance of output and other macroeconomic indicators is attributable to terms-of-trade shocks (Mendoza, 1995; Kose, 2002) .
In this paper, we argue that there is a disconnect between theoretical and empirical models when it comes to gauging the role of terms-of-trade disturbances in generating business cycles. We estimate country-specific structural vector autoregression (SVAR) models using data from 38 poor and emerging countries and find that on average terms-of-trade shocks explain only 10 percent of movements in aggregate activity. The result that emerges from the SVAR analysis is therefore that terms of trade shocks account for a modest fraction of business cycle fluctuations.
We then perform country-by-country comparisons of the predictions of the empirical SVAR model with the predictions of a theoretical model. The comparison is disciplined by four principles. First, the SVAR is based on the identification restriction that the terms of trade in poor and emerging countries are exogenous. This assumption is universally embraced by the related literature whether empirical or theoretical. Second, we use (a generalized version of) the theoretical environment upon which the conventional wisdom was built. This is a model with three sectors, importables, exportables, and nontradables, featuring production, domestic absorption, capital, and labor in all three sectors. Third, the empirical SVAR model and the theoretical model share the same terms-of-trade process for each country in the sample. Fourth, both the empirical and theoretical models are estimated country by country on the same time series. Specifically, the structural parameters of the theoretical model are estimated by matching the impulse responses to terms-of-trade shocks implied by the SVAR model. This last principle gives the theoretical model a larger chance to match the data than is customary in the related literature.
We find that when macroeconomic indicators are measured in the same units in the theoretical model as in the data, then terms-of-trade shocks explain on average around 10 percent of the variance of output and other key macroeconomic indicators. On the surface Turkey, and Uruguay. The terms of trade of a given country are defined as the relative price of its exports in terms of its imports. Letting P x t and P m t denote, respectively, indices of world prices of exports and imports of the particular country in question, the terms of trade for that country are given by
In constructing the terms of trade for a particular country, the WDI uses trade-weighted export and import unit value indices.
Our empirical measure of the real exchange rate is the bilateral U.S. dollar real exchange rate defined as
where E t denotes the dollar nominal exchange rate, given by the domestic-currency price of one U.S. dollar, P U S t denotes the U.S. consumer price index, and P t denotes the domestic consumer price index. 2 Details of the data are provided in the appendix. 1 We define the group of poor and emerging countries as all countries in the WDI database with average PPP converted GDP per capita in U.S. dollars of 2005 over the period 1990 to 2009 below 25,000 dollars.
2 An alternative measure of RER t is the real effective exchange rate, which is based on the value of a 
where the vector x t is given by
The variables tot t , y t , c t , i t , and RER t denote log-deviations of the terms of trade, real output per capita, real private consumption per capita, real gross investment per capita, and the real exchange rate from their respective time trends. The variable tb t denotes the deviation from trend of the ratio of the trade balance to trend output.
The objects A 0 and A 1 are 6-by-6 matrices of coefficients, and A 0 is assumed to be lower triangular with ones on the main diagonal. The variable µ t is a 6-by-1 random vector with mean zero and diagonal variance-covariance matrix Σ. Pre-multiplying the system by A −1 0 , we can write
where
The vector t is a random variable with mean zero and identity variance-covariance matrix.
The typical emerging country is a small player in the world markets for the goods it exports or imports. Therefore, we, like much of the related literature, assume that the emerging country takes the terms of trade as exogenously given. Accordingly, we postulate that the terms of trade follow a univariate autoregressive process. This hypothesis is supported by the data. An F-test against the alternative that the terms of trade depend on lagged values currency against a trade-weighted average of foreign currencies. Our results are robust to using this measure (online appendix, section 1). We do not use it in the baseline estimation because it has a more limited time and country coverage. 3 The results are robust to HP filtering and first differencing (online appendix, sections 2 and 3).
of the trade balance, output, consumption, and investment is rejected at the five-percent level for 32 out of the 38 countries in the sample. 4 Specifically, we impose the restriction that all elements of the first row of A 1 except the first be zero. Thus the first equation of the SVAR system (2) represents the law of motion of the terms of trade and is given by
where a 11 and π 11 denote the elements (1,1) of A and Π, respectively. As a result, the first element of t , denoted 1 t , has the interpretation of a terms-of-trade shock, because it is the only innovation that affects the terms of trade contemporaneously. The assumption that A 0 is lower triangular is not needed for the identification of the terms-of-trade shock. All that is required is that the elements of the first row of A 0 except the first be zero. Also, because our analysis focuses on the effects of terms-of-trade shocks, the ordering of elements 2 to 6 of x t in the SVAR is immaterial. We estimate the matrices A 0 , A 1 , and Σ country by country by OLS. Table 1 displays country-specific estimates of equation (3). The cross-country median of the estimated autocorrelation coefficient, a 11 , is 0.52. This means that terms-of-trade shocks vanish relatively quickly, having a half life of about one year. The median unconditional standard deviation of the innovation to the terms of trade, π 11 , is 0.08. The fit of the AR(1) process is modest, as indicated by a median R 2 of 0.30. Overall, the median estimate of the terms-of-trade process is close to that obtained by Mendoza (1995) who uses terms-of-trade data from 1961 to 1990 for a set of 23 poor and emerging countries, which has 16 countries in common with our 38-country panel. The cross-country estimate of the terms-of-trade process reported in Mendoza (1995) is tot t = 0.414 tot t−1 + 0.1071 1 t . Figure 1 displays the response of the variables included in the vector x t to a 10 percent improvement in the terms of trade. We choose a 10 percent improvement because it is a round number and because it is close to the median standard deviation of the terms of trade innovation, π 11 , of 8 percent. The displayed impulse responses are point-by-point medians of the corresponding country-specific impulse responses. On impact, a ten-percent increase in the terms of trade causes an improvement in the trade balance of half a percent of GDP.
Thus, the data lends support to the Harberger-Laursen-Metzler (HLM) effect. In fact, the HLM effect obtains for 29 out of the 38 countries in our sample. This result concurs with Otto (2003) who finds a positive response in the trade balance to an improvement in the terms of trade in 36 out of a sample of 40 developing countries spanning the period 1960 to 1996. Notes. The variable tot t denotes log-deviations of the terms of trade from trend. The data is annual and covers the period 1980-2011, with the following three exceptions: Algeria 1980 Algeria -2009 Indonesia 1981 Indonesia -2011 and Madagascar 1980-2009 The improvement in the terms of trade causes an expansion in aggregate activity. Specifically, the 10 percent increase in the terms of trade causes an increase of 0.36 percent in GDP. Investment displays a larger expansion, albeit with a one-year delay. Private consumption contracts on impact and then swiftly bounces above its trend path. The ten-percent improvement in the terms of trade leads to a 1.6 percent real exchange rate appreciation on impact, with a half life of about 2 years. This means that the improvement in the terms of trade causes the country to become more expensive vis-a-vis the rest of the world.
There is, however, substantial dispersion in the impulse response estimates both within and across countries. Section 5 of the online appendix displays country-by-country impulse responses with 66-percent confidence bands computed using bootstrapping methods. Although, as we just discussed, on average across countries a positive terms-of-trade shock causes an improvement in the trade balance and an expansion in output, this improvement is statistically insignificant (as measured by the error bands including 0) in 18 countries for the trade balance and in 24 countries for output in our panel of 38 countries. Similar results obtain for the other variables included in the SVAR. These findings are a prelude to the main result of this section, namely that SVAR evidence suggests that terms-of-trade shocks are not a major source of fluctuations in emerging and poor countries during the sample period considered.
A common way to gauge the importance of a particular shock in driving business cycles is to compute the fraction of the variance of indicators of interest it explains. Table 2 displays the share of the variance of the six variables in the SVAR explained by terms-oftrade shocks. The estimates reported in the table indicate that on average terms-of-trade shocks explain about 10 percent of the variances of output, consumption, investment, and the trade balance, and 14 percent of the variance of the real exchange rate. There is sizable cross-country variation with a median absolute deviation about three-fourths as high as the median.
A similar result obtains when the cyclical component is computed by HP filtering with a smoothing parameter of 100 (online appendix, section 2) or by first differencing (online appendix, section 3). Under HP filtering, the cross-country median of the variances of the trade balance, output, consumption, investment, and the real exchange rate explained by terms-of-trade shocks are 14, 12, 11, 12,and 13 percent, respectively. Under first differencing, the corresponding shares are 6, 9, 9, 11, and 11 percent. Taken together, we interpret these results as indicating that SVAR models predict a relatively minor role for terms-of-trade shocks as a source of aggregate fluctuations in poor and emerging countries. 
SVAR Model with Interest Rate Spreads
A number of studies have shown that world interest rates play a role in driving business cycles in emerging economies (among others, Neumeyer and Perri, 2005; Uribe and Yue, 2006; García-Cicco, Pancrazi, and Uribe, 2010; Fernández-Villaverde, Guerrón, Rubio-Ramírez, and Uribe, 2011; and Akinci, 2013) . For the purpose of the present study, it is therefore of interest to ascertain the robustness of our results to expanding the SVAR system to include some measure of the international cost of funds. In choosing such a measure, we follow Akinci (2013) who shows that the Baa corporate bond spread is a more relevant variable for emerging countries than less risky global interest-rate measures such as the U.S. Federal Funds rate. The Baa corporate spread is defined as the difference between Moody's seasoned Baa corporate bond yield and the federal funds rate (see the appendix for details). As before, the SVAR system takes the form given in equation (2), where the vector x t now includes, in addition to the six variables considered in section 2, the interest rate spread, denoted s t and expressed in deviations from trend.
As in the related literature, we assume that the typical emerging economy takes the terms of trade and the U.S. interest-rate spread as exogenously given. We consider two identification schemes for the terms-of-trade shock. The first provides continuity with respect to the identification strategy of section 2. It assumes that terms of trade shocks affect the spread contemporaneously, but spread shocks affect the terms of trade only with a one-period lag. Formally, the first two equations of the SVAR model are assumed to take the form tot t s t = a 11 a 12 a 21 a 22 tot t−1
As in the baseline identification, this scheme implies that the innovation to the terms-oftrade equation, 1 t , is the terms of trade shock. In addition, the innovation to the spread equation, 2 t , has the interpretation of a spread shock. This ordering gives the terms of trade the highest chance to be an important source of fluctuations in domestic variables, as it attributes any innovation in the terms of trade to terms of trade shocks.
We also consider the alternative specification in which the terms of trade are placed second in the SVAR, that is,
In this case, 1 t represents an interest-rate shock and 2 t a terms-of-trade shock. We estimate the SVAR system by OLS equation by equation. Specification tot s tb y c i RER Baseline (no s) 100 -12 10 9 10 14 tot first 95 9 11 7 10 9 11 s first 91 5 9 7 8 9 11 Note. Cross-country medians. Shares are expressed in percent. Section 6 of the online appendix provides country-by-country results. Replication file table v share cbc baaff.m in sgu tot.zip. Table 3 displays cross-country medians of the estimated shares of the variances of the variables included in the SVAR explained by terms of trade shocks. The results obtained under the baseline SVAR specification are robust to including interest-rate spreads. Independently of whether the terms of trade are ordered first or second in the SVAR, their contribution to explaining movements in key macroeconomic aggregates is around 10 percent. We interpret the results presented here as further evidence that, when viewed through the lens of an SVAR model, the contribution of terms-of-trade shocks to business-cycle fluctuations in emerging and poor economies is modest. What do theoretical models have to say about this? This is the subject of the following sections.
The Theoretical Model
The model includes three sectors, an importable sector (the m sector), an exportable sector (the x sector), and a nontradable sector (the n sector). We refer to this framework as the MXN model. The structure of the model is similar to Mendoza (1995) , with three generalizations. First, we assume that employment in the importable and exportable sectors is not fixed, but can vary endogenously over the business cycle. This feature adds realism to the model, since these sectors represent a nonnegligible source of employment fluctuations. Second, we allow for capital accumulation in the nontraded sector. This assumption is guided by the fact that investment in the nontraded sector displays sizable volatility over the business cycle (McIntyre, 2003) . Third, we assume that investment goods are not fully imported and can have nontraded components. Again, this modification is introduced to make the model more realistic, since a large fraction of investment is made up of nontraded goods (Bems, 2008) .
The reason why we choose to study this particular model is that, to a large extend, it has given shape to the conventional wisdom that terms of trade shocks are a major driver of business cycles. A natural question is why bother re-computing the predictions of this model. Our contribution in this regard is to parameterize the model in a way that we believe gives it a greater chance to match the data. In particular, (i) We use country specific estimates of the exogenous driving forces; (ii) we estimate key structural parameters of the model country by country; and (iii) we place particular emphasis on expressing variables in the same units in the MXN and empirical models by using deflators defined in a consistent fashion.
Households
The model economy is populated by a large number of identical households with preferences described by the utility function
Using these laws of motion to eliminate i m (14)
It is clear from these expressions that the rates of return on capital may display cyclical differences across sectors, but are equalized in the steady state. By contrast, sectoral wage differences may persist even in the steady state.
Firms Producing Final Goods
Final goods are produced using nontradable goods and a composite of tradable goods via the technology B(a τ where p n t denotes the relative price of nontradable goods in terms of final goods. The firm's profit maximization conditions are B 1 (a τ t , a n t ) = p τ t (18) and B 2 (a τ t , a n t ) = p n t .
These expressions define the domestic demand functions for nontradables and for the tradable composite good.
Firms Producing the Tradable Composite Good
The tradable composite good is produced using importable and exportable goods as intermediate inputs, via the technology
where a m t and a x t denote the domestic absorptions of importable and exportable goods, respectively. The aggregator function A(·, ·) is increasing, concave, and linearly homogeneous. 
and
where y j t and A j denote, respectively, output and a productivity factor in sector j = m, x, n. The production functions F j (·, ·), j = m, x, n, are assumed to be increasing in both arguments, concave, and homogeneous of degree one. Profits of firms producing exportable, importable, or nontraded goods are given by
for j = m, x, n. Firms are assumed to behave competitively in product and factor markets.
Then, the first-order profit maximization conditions are
These efficiency conditions represent the sectoral demand functions for capital and labor. Together with the assumption of linear homogeneity of the production technologies, they imply that firms make zero profits at all times.
Competitive Equilibrium
In equilibrium the demand for final goods must equal the supply of this type of goods
Also, the demand for nontradables must equal the production of nontradables a n t = y n t .
Imports, denoted m t , are defined as the difference between the domestic absorption of importables, a m t , and importable output, y m t , or
The price of importables appears on the right-hand side of this definition because m t is expressed in units of final goods, whereas y m t and a m t are expressed in units of importable goods. Similarly, exports, denoted x t , are given by the difference between exportable output, y x t , and the domestic absorption of exportables, a x t ,
Like imports, exports are measured in terms of final goods.
Combining the above two definitions, the household's budget constraint, and the definitions of profits in the final-and intermediate-good markets, and taking into account that firms make zero profits at all times, yields the following economy-wide resource constraint
To ensure a stationary equilibrium process for external debt, we follow Schmitt-Grohé and Uribe (2003) and assume that the country interest rate is debt elastic,
where r * denotes the risk-free world interest rate, s t denotes the global component of the interest-rate spread, and p(d) denotes the domestic component of the interest-rate spread.
We assume that p(d) = 0 and p (d) > 0, for some constantd.
Given the definition of the terms of trade as the relative price of exportable goods in terms of importable goods, we have that
As in the empirical analysis of section 3, we assume that the country is small in international product and asset markets and therefore takes the evolution of the terms of trade, tot t , and the global component of the interest-rate spread, s t , as exogenously given. Also in line with the empirical analysis of section 3, we assume that tot t and s t follow the joint law of motion given in equation (4), with tot t ≡ ln(tot t /tot), s t ≡ s t − s, and tot and s denoting the deterministic steady-state values of tot t and s t , respectively.
As explained earlier, the real exchange rate is defined as the ratio of the foreign consumer price index to the domestic consumer price index. Formally,
where E t denotes the nominal exchange rate, defined as the domestic-currency price of one unit of foreign currency, P * t denotes the foreign price of consumption, and P t denotes the domestic price of consumption. Dividing the numerator and denominator by the domestic-currency price of the tradable composite good, denoted P τ t , yields RER t = (E t P * t /P τ t )/(P t /P τ t ). We assume that the law of one price holds for importable and exportable goods and that the technology for aggregating importables and exportables into the tradable composite good, A(·, ·), is common across countries. Then, the law of one price must also hold for the tradable composite good, that is, E t P τ * A competitive equilibrium is then a set of 33 processes k m t+1 , i m 0 , k x 0 , k n 0 , and d 0 , and the joint stochastic process for tot t and s t given in equation (4).
Observables
In the present model, c t denotes consumption expressed in units of final (consumption) goods. GDP, investment, and the trade balance expressed in units of final consumption goods, denoted y t , i t , and tb t , respectively, are given by
The data used in the empirical analysis of section 2, however, is not expressed in terms of final consumption goods. A meaningful comparison of the model predictions with data requires expressing theoretical and empirical variables in the same units. In the SVAR analysis of section 2, data on GDP, consumption, investment, and the trade balance are deflated by a Paasche GDP deflator. In this section we derive the corresponding theoretical counterparts.
In the theoretical model, GDP at current prices is given by
where P i t denotes the nominal price of good i in period t, for i = m, x, n. The data source (WDI) uses a Paasche index for the GDP deflator, defined as the ratio of current-price to constant-price GDP. That is, the GDP deflator in period t is given by
where t = 0 indicates the base year. Real GDP is nominal GDP divided by the GDP deflator, that is, P m 0 y m t + P x 0 y x t + P n 0 y n t .
The nominal prices in the base year, P m 0 , P x 0 , and P n 0 , as well as all other nominal prices in period 0 are indices without a real unit attached. Therefore, without loss of generality we can set one nominal base price arbitrarily. Thus we set the nominal price of consumption in period 0 equal to 1, P 0 = 1. This means that P i 0 = p i 0 for i = m, x, n (recall that p i t is the relative price of good i in terms of final consumption goods, for i = m, x, n). Real output in period t is then given by
Finally, we must take a stance of what the state of the economy looked like in the base period. We assume that in the base period the economy was in the deterministic steady state, so that p i 0 = p i for i = m, x, n. Then, the theoretical counterpart of the observed measure of real GDP, which we denote by y o t , is given by 5
Similarly, the theoretical counterpart of real consumption is the ratio of nominal consumption, P t c t , to the GDP deflator, or
Recalling that p i t ≡ P i t /P t and that P i 0 = p i for i = m, x, n, we can write the theoretical counterpart of observed real consumption as
The theoretical counterparts of observed real investment and the trade balance can be obtained in a similar fashion, that is,
When comparing the predictions of the theoretical model to the data, we use predictions regarding y o macroeconomic indicators or measures expressed in terms of final goods.
Functional Forms
We assume that the period utility function is CRRA in a quasi-linear composite of consumption and labor
with σ, ω m , ω x , ω n > 0. This specification implies that sectoral labor supplies are wealth inelastic.
The technologies for producing importables, exportables, and nontradables are all assumed to be Cobb-Douglas,
where α m , α x , α n ∈ (0, 1). We assume that the Armington aggregators used in the production of the tradable composite good and the final good take CES forms, that is,
with χ m , χ τ ∈ (0, 1) and µ mx , µ τ n > 0. The specification of the interest-rate premium and the capital adjustment costs are, respectively,
with ψ, φ j > 0, for j = m, x, n.
Calibration, Estimation, and Impulse Responses
The MXN model is medium scale in size and lies at the intersection of trade and businesscycle analysis. The characterization of the steady state is complex-even numerically. The calibration of the model inherits this complexity.
Tables 4 and 5 summarize the calibration and estimation results. The time unit is meant to be a year. We denote the steady-state value of a variable by dropping the time subscript. The equilibrium conditions (7)-(39) evaluated at the steady state and adopting the assumed functional forms represent a system of 33 equations in 52 unknowns, namely the 33 endogenous variables listed in the definition of equilibrium given in section 4.5 and 19 structural parameters, namely,
α n , r * + s,d, tot, and σ. (The structural parameters ψ, a ij , π ij , for i, j = 1, 2, and φ j , for j = m, x, n do not appear in the steady-state system. We will address the values assigned to these parameters shortly.) Therefore, we must add 19 calibration restrictions (which we enumerate in parenthesis).
(1) We set σ = 2, which is a common value in business-cycle analysis.
(2)-(4) ω m = ω x = ω n = 1.455. This value implies a sectoral Frisch elasticity of labor supply of 2.2, which is the number assumed in the one-sector model studied in Mendoza (1991) . Lacking sector-level information about this elasticity, we assume the same value in the three sectors. (5) We assume a depreciation rate of physical capital of δ = 0.1, which is a standard value. (6) r * +s = 0.11 (the split of this value between r * and s is immaterial). This value is taken from Uribe and Yue (2006) and reflects the relatively high average interest rate faced by poor and emerging countries in world financial markets. (7) µ mx = 1. There is a vast literature on estimating the elasticity of substitution between exportable and importable goods, µ mx . One branch of this literature uses aggregate data at quarterly frequency and estimates µ mx in the context of open-economy DSGE models. This body of work typically estimates µ mx to be below unity. For instance, Corsetti, Dedola, and Leduc (2008) , Gust, Leduc, and Sheets (2009) , and Justiniano and Preston (2010) all estimate µ to lie between 0.8 and 0.86. Miyamoto and Nguyen (2014) estimate µ mx to be 0.4. A second branch of the literature infers the value of µ mx from trade liberalization episodes using average changes in quantities and prices observed over periods of five to ten years. This approach typically yields values of µ mx greater than one, in the neighborhood of 1.5 (see, for example, Whalley, 1985) . It is intuitive that studies based on low frequency data deliver values of µ mx higher than studies based on quarterly data. For it is natural to expect that agents can adjust more fully to relative-price changes in the long run than in the short run. Because SVAR analysis section 2 uses annual data, it is sensible to adopt a value of µ mx in between those stemming from the two aforementioned bodies of work. Accordingly, we set µ mx equal to 1. (8) tot = 1. (9) A m = 1. (10) A n = 1. (11) β = 1/(1 + r * + s). Restrictions (8)-(11) are normalizations, with (11) ensuring that the steady-state level of debt coincides with the parameterd. (12) The average of the ratio of value added exports to GDP across poor and emerging countries computed using data from the OECD's TiVA database is 20 percent.
Therefore, we impose x/(p m y m + p x y x + p n y n ) = 0.2. (13) In our sample of 38 countries, the average trade balance-to-GDP ratio is 1 percent, or (x − m)/(p m y m + p x y x + p n y n ) = 0.01.
(14) Na (2015) estimates an average labor share for emerging countries of 70 percent, so we impose (w m h m + w x h x + w n h n )/(p m y m + p x y x + p n y n ) = 0.7. (15) It is generally assumed that in emerging and poor countries the nontraded sector is more labor intensive than the export or import producing sectors. For instance, Uribe (1997) , based on Argentine data, calculates the labor share in the nontraded sector to be 0.75. We follow this calibration and impose the restriction w n h n /(p n y n ) = 0.75. (16) Lacking cross-country evidence on labor shares in the import and export sectors, we assume that the importable and exportable sectors are equally labor intensive, that is, we impose w m h m /(p m y m ) = w x h x /(p x y x ). (17) We follow the usual practice of proxying the share of nontraded output in total output by the observed share of the service sector in GDP. Using data from UNCTAD's Handbook of Statistics on sectoral GDP for poor and emerging countries over the period 1995 to 2012, we obtain an average share of services in GDP of slightly above 50 percent. Thus, we impose the restriction p n y n /(p m y m + p x y x + p n y n ) = 0.5. (18) Using data from UNCTAD, we estimate that in emerging and poor countries the exportable and importable sectors are of about the same size. Therefore, we impose the restriction p x y x = p m y m . (19) Finally, Akinci (2011) surveys the literature on estimates of the elasticity of substitution between tradables and nontradables in emerging and poor countries and arrives at a value close to 0.5. Thus we set µ τ n = 0.5. This completes the calibration strategy of the 19 parameters appearing in the set of steady-state equilibrium conditions. The parameters a ij , π ij for i, j = 1, 2, φ j , for j = m, x, n, and ψ do not appear in the steady-state equilibrium conditions but play a role in the equilibrium dynamics. We assign values to a ij and π ij for i, j = 1, 2 country by country using the econometric estimates presented section 6 of the online appendix. We use a partial information method to estimate the capital adjustment cost parameters, φ m , φ x , φ n , and the parameter ψ governing the debt elasticity of the country premium. Specifically, we set these parameters to minimize a weighted difference between the impulse responses to terms of trade and interest-rate-spread shocks of output, consumption, investment, the trade balance, and the real exchange rate implied by the SVAR and MXN models. We consider the first five years of each impulse response function and use as weights the reciprocal of the width of the 66 percent confidence interval associated with the SVAR impulse responses. Formally, letting Θ ≡ [φ m φ x φ n ψ], 
a 12 a 21 a 22 π 11 π 21 π 22 * * * * * * * * * * * * * * * * * * Note. s n ≡ p n y n /y, s x ≡ x/y, and s tb ≡ (x−m)/y, where y ≡ p m y m +p x y x +p n y n . * Country-specific estimates are presented in . We perform this estimation country by country. Table 5 displays the estimated parameters. There is substantial cross-country dispersion in the estimated parameter values, especially for φ m and ψ, which have median absolute deviations almost as large as the estimated medians themselves. This suggests that the strategy of estimating parameters country by country is preferred to the standard practice of one parameterization for all countries.
Section 7 of the online appendix displays for each of the 38 countries in the panel the impulse responses to a terms-of-trade shock in the estimated SVAR and MXN models. As a summary, figure 2 presents the corresponding cross-country median impulse responses. The model fits the data modestly well. The impulse responses of the trade balance and the real implied by the SVAR model. However, the MXN model predicts a much larger median response of output, consumption, and investment than observed in the data.
To facilitate the understanding of the transmission of terms-of-trade shocks in the MXN model, figure 3 considers the responses of the variables included in figure 2 along with other variables that were not included in the SVAR system. The figure displays cross-country medians of the response to a 10 percent improvement in the terms of trade implied by the MXN model. In line with the data, the MXN model implies that an improvement in the terms of trade appreciates the real exchange rate, that is, it makes the country more expensive vis-à-vis the rest of the world. The explanation behind this prediction has to do with substitution and income effects. An increase in the relative price of exportables induces a substitution of importable and nontraded absorption for exportable absorption.
At the same time, the increase in the price of exportables produces a positive income effect that boosts the domestic demand for all types of goods. Both effects drive up the price of nontradables, because the expansion in the demand for this type of goods must be met by domestic producers, who require a higher price to produce more. The top right panel of figure 3 shows that indeed nontradables become more expensive after the positive terms-oftrade shock. In turn, the increase in the price of nontradables translates into an increase in the price of the final good relative to the price of the tradable composite good, that is, p τ t falls.
The increase in the terms of trade produces an expansion in exports and imports and an improvement in the trade balance (second row of figure 3 ). Imports increase because as these goods become cheaper relative to exportable goods, consumers increase demand and domestic producers cut back supply. The net effect on the trade balance turns out to be positive. Thus, the MXN model is in line with the Harberger-Laursen-Metzler effect present in the SVAR model. Like the SVAR model, the MXN model implies that output expands in response to an improvement in the terms of trade (left panel on the third row of figure 3 ). This expansion is the result of increased activity in the export and the nontraded sectors, which is only partially offset by a contraction in the importable sector (row 4 of figure 3 ). Sectoral investment mimics the behavior of sectoral production. The improvement in the terms of trade induces firms to increase investment in the export and nontradable sectors and reduce investment in the import sector (bottom row of figure 3 ). The reason investment in the exportable and nontradable sectors increases is that the improvement in the terms of trade is persistent, which induces an expected increase in the profitability of these sectors. Note. All variables with the exception of the trade balance are expressed in percent deviations from steady state. The trade balance is expressed in level deviations from steady state in percent of steady-state output. Impulse responses are cross-country medians. For each country, impulse responses are produced using the country specific estimates of φ m , φ x , φ n , ψ, a ij , and π ij , for i, j = 1, 2. Replication file plot mxn ir.m in sgu tot.zip. The first two columns of table 6 show that like the SVAR model of section 3, the MXN model assigns a small role to terms-trade-shocks in explaining the variance of output. In both the SVAR and MXN models, the cross-country median of the share of the variance of output explained by terms-of-trade disturbances is less than 10 percent. This result is at odds with the findings in the related literature that uses theoretical models similar to the MXN model studied here, which attributes a major role to terms-of-trade disturbances as drivers of business cycles in poor and emerging countries.
What could account for this discrepancy? As discussed earlier, our estimate of the termsof-trade process is quite similar to those used in related studies, suggesting that this is not the source of the discrepancy. The third column of the data, all points would lie on the 45 • line. However, not only does the cloud of points fail to trace out the 45 • line, but it does not even suggest a positive relation between the predictions of the empirical and theoretical models. The correlation between the variance shares predicted by the SVAR and MXN models is -0.1. This result is not limited to output. A similar lack of correlation between theory and data obtains for consumption, investment, the trade balance, and the real exchange rate, as shown by figure 5. These findings lead us to conclude that there is a disconnect between data and model when it comes to the importance of terms-of-trade shocks as a source of business cycles. 
Conclusion
In this paper, we argue that when one looks at the data through the lens of SVAR models, terms-of-trade shocks play a modest role in generating aggregate fluctuations in emerging and poor countries. A panel of 38 countries containing annual data from 1980 to 2011 yields a median contribution of terms of trade to the overall variance of output of less than 10 percent.
This result is at odds with the standard view, built on the predictions of calibrated microfounded dynamic business-cycle models, according to which terms-of-trade disturbances explain at least 30 percent of movements in aggregate activity. We formulate a more flexible specification of this framework and estimate key structural parameters using country-level data. We find that when macroeconomic variables are measured in the same units in the theoretical model as in the data on average across countries this specification predicts that terms-of-trade shocks also explain less than 10 percent of movements in aggregate activity which is broadly in line with the predictions of the SVAR model. However, while the importance assigned to terms-of-trade shocks by the theoretical model is on average similar to that predicted by the empirical SVAR model, the predictions of the two models at the country level are far apart. For output, consumption, investment, the trade balance, and the real exchange rate, there is a near-zero cross-country correlation between the share of variance attributed to terms-of-trade shocks by the theoretical model and by the empirical model.
The resolution of the disconnect is likely to involve a combination of better empirical and theoretical models as means to interpret the data. For example, an improvement in the empirical model could stem from entertaining the hypothesis that commodity prices are a better measure of the terms of trade than aggregate indices of export and import unit values-the measure used in the present study. At the same time, the theoretical model could be amended by assuming that the government uses tax or commercial policy to isolate the country from swings in world prices. In this case, movements in the terms of trade will elicit attenuated incentives to change the domestic allocation of output and absorption. A related reason that fluctuations in the terms of trade may have different effects across countries could be the presence of different degrees of nominal rigidities, which may introduce country-specific wedges between domestic and world prices.
Finally, in the present study we produce country-specific estimates of several but not all of the structural parameters of the theoretical model. Expanding the number of parameters estimated at the country level may ameliorate the terms of trade disconnect. This task, however, is not an easy one. The reason is that all of the parameters that we left out of the country-specific estimation affect the deterministic steady state of the model. In turn, multiple-good general-equilibrium models, like the MXN model studied in this paper, deliver steady states that are highly non-linear making their numerical solution time consuming. At the writing of this paper, this complication renders the application of econometric techniques that rely on repeated solutions of the steady state of the model, such as likelihood-based or GMM methods impractical. which is defined as Moody's Seasoned Baa Corporate Bond Yield minus the Federal Funds Rate. The spread is monthly and covers the period July 1954 to August 2016. We drop the years for which we do not have twelve monthly observations, which are 1954 and 2016, and then compute the annualized (gross) spread for the years 1955-2015 as the geometric average of the monthly spreads before detrending it.
